Cultivation of caraway, Carum carvi, is concentrated mainly in upper Egypt, but has recently been introduced to the Nile delta. Field and lab investigation showed a severe attack by different insects especially in the early vegetative growth period. Pit-fall traps were used to determinate population densities of pests and natural enemies and the Absolute Importance Value (AIV) was estimated for each component. The results show that the most important insects were Tropinota squalida (Coleoptera) with AIV 3.89 followed by Lepidoptera larvae 3.45 and Messor sp. (Forinicidae) 2.99 respectively. The highest importance values were recorded for 4 associated natural enemies: spiders (Arachnidae) with AIV 4.71, Carabidae 3.51, Labidura riparia (Lapiduridae) 2.42 and Surphus corolla (Diptera) 3.22 respectively. Correlation analysis showed, that caraway was similar to lettuce, okra and cabbage concerning the natural insect fauna.
INTRODUCTION
Caraway is a medicinal and aromatic plant, which has been newly introduced to Nile Delta area, from upper Egypt. Caraway (Carum carvi, Umbelliferae) is an important plant in ancient folkloric Egyptian medicine, mentioned already in 1550 B.C. in the Ebers papyrus. The plant, mainly grown in the Mediterranean region of mesophytic humidity, on heavy clay and loamy soils has a high demand of nutrients. Essential oil content of the seeds reaches 3 -4 % of dry mass, the oil contains about 60 % carvone and 30 % limonene as main components. The seeds and the oil is widely used both as a medicinal drug and as a spice.
Although several examinations were done to develop the cultivation methods and increase productivity, few works gave enough attention to the pests, and no previous investigation was done on the clay fertile soil of Nile Delta. Rubatezky et al. (1999) in United Kingdom determined a negative relationship between the occurrence of pests and seed production of caraway. Ester et al. (1993) studied some soil pests of caraway in Netherlands and reported that root aphids were successfully controlled by vamidothion at 400 -600 ml/ha.
Interaction of plants and pests as well as fungi are scarcely known in case of medicinal plants. Nehlim et al. (1996) reported that limonene, the second main component in caraway increased oviposition of Trioza apicalis. According to results of Abou ElHagag and Abdel-Hafiz (1999), caraway oil decreased longevity and reproductive capacity of some pests e.g. Myzus persicae and Aphis creccivora. In higher Egypt, Kady et al. (1995) , studied and analysed 120 different samples belonging to 24 different medicinal plant species, to investigate occurrence of mycotoxins. Results showed that spice extracts revealed aflatoxins (8 -35) µg/kg in 16 samples of anise, black pepper, caraway, black cumin, fennel, peppermint, coriander and marjoram.
MATERIALS AND METHODS
The experimental field was situated in Menoufiya, in the Nile delta. Land preparation started with ploughing at the beginning of November, 1998, and a local population of caraway was sown and the first irrigation were done on the 25 th of November. The crop had to be irrigated later on five times: on the 12 th of January, Southwood (1978) , to collect the main insects and pests, especially in the soil fauna. The traps were established in rate of 5 traps/48 hour every 2 weeks. The obtained fauna were subjected to identification to their species and/or the related higher taxa, then each was classified to its functional group, either carnivores, herbivores, or omnivores. Absolute importance value (AIV) was applied according to Ghabbour and Shakir (1980) using the formula: AIV = Log (PD x B x F), where PD = population density/trap (average of each species around the investigation period, B = Biomass (PD/trap x W mg), W = the average of alcohol preserved weight of specimen individual. Frequency (F) was calculated by dividing numbers of appearance times e.g. (9) for isopoda on the total number of matrix cells (480), and expressed as percentage. To avoid the negative values of AIV, the highest negative value -3.22 was neglected by adding +3.22 to be (zero), the same positive value added for all values to results positive AIV for all species. A special attention was paid to the ratio of AIV, for the whole herbivores (pests) and the whole carnivores (predators).
Ascending Hierarchic Classification (AHC) and Correspondence Analysis (CA) according to Greenacre (1984) , as an advanced statistical methods were applied for the data of associated fauna with caraway as well as, some other vegetable crops in the same area of investigation to show caraway attracking to the fauna.
RESULTS AND DISCUSSION
During the investigation period a total of 818 individuals belongs to 32 species and/or higher taxa were collected by the pit-fall traps. The most important ones are evaluated in Tables 1 and 2 .
In earlier investigations Abou El-Hagag and Abdel-Hafiz. (1999) determined the relative abundance and seasonal fluctuations of the main pests infesting caraway, reporting that the most abundant pests were Myzus persicae, Aphis craccivora and Thrips tabaci. The most numerous pest on caraway plants was T. tabaci which comprised 47.61 and 51.89 % of the total pest population during 1996, and 1997, respectively. The maximum level of abundance was recorded in March and April. Table 1 shows breakdown of the obtained fauna and some herbivores pests that occur along the whole duration of the caraway crop, e.g. larvae of Lepidoptera, while other species concentrate themselves during the early growth period of caraway e.g. Tropinota squalida. This latter one occurred at highest densities during February, and March, 1998.
The main predators (carnivorous fauna) were the spider (Arachnidae) of considerable occurrence during the whole life of the crop, at high densities and permanent frequency.
Earlier, Ghabbour et al. (1999) showed that the spiders exhibited their highest densities in caraway, especially in winter, playing an active role against the insects of the crop in Nile Delta. They reported that the species of spiders (Erigone dentipalpis, Philodromidae, Tetragnathidae and Dysdera spp. were associated with caraway. Table 2 shows the values of population density, biomass, frequency and absolute importance value (AIV) of each taxa. Herbivores showed AIV net value 19.1, against 35.03 for carnivores. The most dangerous insects were Tropinota squalida and larvae of Lepidoptera which recorded 3.89 and 3.45 units of AIV, respectively. Fortunately T. squalida concentrates only in the early vegetative growth period and disappears later, during the generative development.
The least dangerous pests of caraway were: the mites Neomolgus aegypticus, Monomorrium spp., Crysoperla carnea and Aphis spp. which recorded AIV values as 0.0, 1.22, 1.52, and 1.52, respectively.
The most important predators among the fauna were the spiders which recorded the highest importance value AIV +1.49. Spiders were followed by other four predators:
Syrphus. corolla, (Carabidae-Coleoptera), Apoidae (Hymenoptera) and Labidura riparia which recorded importance values 3.22, 2.60 and 2.42, respectively.
The proportion herbivores to carnivores was 1.32:1, which reflects enough natural enemies agents the pests of caraway, and it supports the field practices which tend to prevent from utilisation of synthetic pesticides in medicinal crops in Egypt. Ghabbour et al. (1999) studied the associated fauna in the plantations of 13 different vegetable species. The results of correspondence analysis (CA) and application of AHC methods showed that, caraway lies at the edge of two main groups of associations between certain crops (lettuce, okra, cabbage) and the fauna. Caraway was similar to these species in attracting faunal species. The results show that caraway exhibits a strong attractive effect for a lot of faunal species, probably due to the branching habit of the plants as well as the aromatic odour. 18  11  29  2  33  22  3  16  5  13  14  3  9  2  2  34  3  13  5  18  3  2  2  8  4  19  7  3  349  7   818   Total   Table ( 2) : Breakdown of the main pests herbivoses pests (H), and natural enemies (C) Caraway fields. S e r i a l n o .
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